RAD5a ubiquitin ligase is involved in ubiquitination of Arabidopsis thaliana proliferating cell nuclear antigen.
The proliferating cell nuclear antigen (PCNA) is post-translationally modified by ubiquitin in yeast and mammalian cells. It is widely accepted that in yeast mono- and polyubiquitinated PCNA is involved in distinct pathways of DNA postreplication repair. This study showed an interaction between plant ubiquitin and PCNA in the plant cell. Using different approaches, it was demonstrated that Arabidopsis RAD5a ubiquitin ligase is involved in the post-translational modification of plant PCNA. A detailed analysis of the properties of selected Arabidopsis ubiquitin-conjugating enzymes (AtUBC) has shown that a plant homologue of yeast RAD6 (AtUBC2) is sufficient to monoubiquitinate AtPCNA in the absence of ubiquitin ligase. Using different combinations of selected AtUBC proteins together with AtRAD5a, it was demonstrated that plants have potential to use different pathways to ubiquitinate PCNA. The analysis of Arabidopsis PCNA1 and PCNA2 did not demonstrate substantial differences in the ubiquitination pattern between these two proteins. The major ubiquitination target of Arabidopsis PCNA, conserved in eukaryotes, is lysine 164. Taken together, the presented results clearly demonstrate the involvement of Arabidopsis UBC and RAD5a proteins in the ubiquitination of plant PCNA at lysine 164. The data show the complexity of the plant ubiquitination system and open new questions about its regulation in the plant cell.